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SOIL ROT OF SWEET POTATOES
AND ITS CONTROL WITH SULPHUR
L. H. Person*
The disease of sweet potatoes known as soil rot was first
observed to be developing in a serious form in Louisiana in about
1934. In the years immediately following, 1935 and 1936, the
disease caused serious losses on several farms in the vicinity of
Sunset, and it was these outbreaks that led to the study of the
disease and to the methods of control presented in this bulletin.
Symptoms
The presence of the disease in the field is easily recognized,
as the symptoms are different from those of any other sweet
potato disease. At first small areas in the field are observed where
the potato slips or cuttings fail to grow normally and vine. These
areas may be circular, triangular, or irregular in shape, becoming
larger each year as infested soil is scattered throughout the field
by cultivation or other means. In Figure 1 is shown a field with
Fig. 1—Soil rot in sweet potato field. Infection heavy in left half of the field.
*The author wishes to acknowledge the assistance rendered by various
companies and individuals: Freeport Sulphur Company for a grant and for
the donation of sulphur; Southern Acid and Sulphur Company for donation
of sulphur; the farmers on whose properties the tests were made; A. K. Smith
and G. B. Martin, County Agents in St. Landry Parish; W. J. Martin, H. Steel-
man, A. J. Benton, C. A. Thomas, and P. H. Dunckelman, graduate students
in the Department of Botany, Louisiana State University, who assisted in the
work.
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all the plants on one side affected and with the disease spreading-
to other areas in the back of the field. In such a field the disease
usually becomes general in a few years and the field becomes
worthless for the growing of sweet potatoes. The diseased
areas can also be recognized by the presence of grass and weeds,
which appear when the plants infected with soil rot fail to grow
and cover the ground.
In heavily infested soil the plants fail to grow and make
little or no vine growth. The plants appear as though conditions
are unfavorable for growth, the leaves remain small and are pale
green to yellow in color. Many of the plants die before the end
of the season. The plants are easily pulled from the ground and
Fig. 2.—Young sweet potato plants affected with soil rot. Roots severely rotted.
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the root systems are very poorly developed, most of the roots
being entirely rotten and many of them breaking off when the
plants are lifted from the soil (Fig. 2). The disease is also found
on the mature potatoes in the form of pits or scabby cavities with
irregular jagged or roughened margins. The spots on the potatoes
may vary in size, sometimes covering a greater part of the potato.
Many of the potatoes are also badly misshapen (Fig. 3).
Fig. 3.—Scab-like lesions on sweet potatoes caused by soil rot.
In fields that are only lightly infested the plants may vine
and appear to be perfectly normal in growth, but at digging time
the crop yields are disappointing. In such fields, the potatoes are
often scabby and misshapen and frequently only one large
(jumbo) potato is found on a plant. The disease organism, how-
ever, builds up in succeeding years, and when sweet potatoes are
again planted the severe stunting type of the disease becomes
evident.
Occurrence and Importance of Soil Rot
The soil rot when first noticed in 1934 was present in severe
form in a few small spots in several fields near Sunset, St. Landry
Parish. The disease spread rapidly in the succeeding years and
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a survey made in 1937 showed the disease to be present on 83
farms in St. Landry Parish, principally near the towns of Sunset,
Arnaudville, and Leonville. Since this survey was made the disease
has been seen on many additional farms in this area. In addition
to St. Landry Parish, it has also been found in St. Martin,
Lafayette, Caddo, Ouachita, Rapides, Vernon, and West Carroll
Parishes. It is very probable that it occurs in other parishes of
the state.
This disease is causing a serious economic problem in St.
Landry Parish. In 1935 some fields were so severely diseased
that they were abandoned, and in 1936 a larger number of fields
were plowed up and planted to soybeans, or left to grow up in
grass and weeds because the potatoes failed to grow after being
set in the fields. Similar fields were seen in 1937, 1938, 1943, 1944,
and 1945.
Efnvironmental Relationships
The severity of soil rot is influenced by two factors: (1) the
water content of the soil (amount and distribution of rainfall),
and (2) the hydrogen-ion concentration (acidity) of the soil.
In the past decade, in years in which the rainfall was abund-
ant during the early part of the growing season, such as 1941,
1942, and 1946, satisfactory yields were obtained in fields known
to be heavily infested with the soil rot organism. On the other
hand, in dry years such as 1938, 1943, and 1944, the disease
caused very severe losses, in some areas causing the total de-
struction of certain fields. Even in years in which the rainfall was
considered more or less normal, severe losses occurred.
Also in acid soils in which the hydrogen-ion concentra-
tion is below pH 5.2, there has been but little loss from the
disease. The soil rot organism does not seem to be able to develop
or survive in such soils.
Cause and Spread of the Disease
This disease is caused by an organism, Actinomyces i/pomoea,
that lives in the soil. It is known that the disease organism will
live in the soil in Louisiana for at least eight years and probably
much longer. In other states records show that the organism is
still active in the soil after periods of twenty-five years.
The chief means of spread seems to be through the transfer
of infested soil or infected seed potatoes from one place to an-
other. The spread may be brought about by farm implements,
drainage water, or by livestock that roam from a diseased field
into clean fields. The chief method of spread from one locality
to another is by the shipment of infected sweet potatoes or sweet
potato plants, or from infested soil adhering to the potatoes.
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Control Investigation
When the disease first became a problem in the state, tests
were made which indicated that it would not develop on an acid
soil with the pH below 5.2. As it was known that the acidity of
the soil can be raised, or the pH lowered, by the application of
sulphur, a preliminary test was made to determine whether the
disease could be reduced or eliminated by sulphur applications.
The preliminary test with sulphur was made in 1937 on the
farm of Mr. John deValcourt near Sunset. The field selected for
the test had been planted to sweet potatoes in 1936, but the
plants failed to grow and the crop was a total loss. The sulphur
v/as applied to the soil at rates of 400, 700, and 1,000 pounds per
acre six weeks before the plants were set in the field. The 400-
pound application did not adequately control the disease, as the
plants made only slightly better growth than did those in other
parts of the field receiving no sulphur. In the plots receiving the
700-pound and 1,000-pound applications the plants made good
growth and satisfactory yields were obtained (Fig. 4). The yields
on the various plots measured in 50-pound crates of No. 1 and
No. 2 potatoes per acre were as follows: controls (no sulphur),
IV2 crates; 400-pound rate, 21 crates; 700-pound rate, 941/2
crates; and 1,000-pound rate, 112 crates.
Fig. 4—Effect of sulphur on soil rot. Rows to right treated with sulphur, rows
to left not treated.
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Since the preliminary test indicated that the soil rot could
be controlled by applying sulphur to the soil, larger and more
extensive field tests were planned and started. These tests were
planned to furnish information on the following: (1) amount of
sulphur necessary to reduce the pH of the soil to about 5.0; (2)
the period of time after treatment in which the pH would re-
main 5.2 or lower; (3) the effect of the treatment on the soil rot;
and (4) the effect of the treatment on the yield of sweet potatoes.
Results have now been obtained from many tests made dur-
ing a period of eight years and sufficient information has been
obtained to make definite recommendations in regard to the use
of sulphur in sweet potato fields.
Sulphur was apphed to the soil on 20 farms in three areas
in St. Landry Parish. With the exception of one farm, the soil
was of the Lintonia silt loam type. The soil on this one farm was
Miller silt loam, a reddish soil similar in appearance to the alluvial
soil of the Red River. The Lintonia silt loam soil type is found
on the greater portion of the farms in the sweet potato area in
St. Landry Parish. The pH of the Lintonia soil is ordinarily 5.7
to 5.8 and of the Miller soil 6.1 to 6.2.
The general procedure for applying the sulphur was the same
in all tests. After the field was leveled by plowing or discing, the
sulphur was applied with a seed drill and disced into the soil
as soon as possible after application. The soil was then thrown
up into ridged rows. The sulphured plots were usually 7 to 10
rows wide, although in a few early tests they were only 5 rows
wide. The unsulphured control plots were 5 or more rows wide.
All plots were 200 or more feet in length.
Five types of sulphur were used:
1. Commercial flour: a sulphur 90 per cent of which passes
through an 80 mesh screen;
2. Stauffer granular: a sulphur which passes through a 16
mesh screen;
3. Tore: a conditioned sulphur containing 14 per cent filler,
93 per cent of which passes through a 325 mesh screen;
4. Soil sulphur: a ground crude sulphur of 99.5 per cent
purity
;
5. Inoculated sulphur: a sulphur to which sulphur bacteria
had been added.
Soil samples were collected periodically from each plot and
pH readings were made. After a plot was sulphured, samples were
collected several times in the first six months to determine the
time necessary for the pH to drop to 5.0 or lower. After that,
soil samples were taken one or more times a year until 1945 or
until the plots were out of cultivation.
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When the plots were harvested, the three center rows were
dug and the potatoes were graded by the farmer. The yields were
then calculated in 50-pound crates of No. 1 and No. 2 sweet
potatoes per acre.
Effect of Sulphur on pH of Soil
In order to determine the amount of sulphur necessary to
lower the pH of the soil to 5.0 and to maintain it near that level,
four rates of application per acre were used: 500 pounds, 600
pounds, 700 pounds, and 800 pounds. The effect of these amounts
on the pH of the Lintonia soils for a period of seven years is
given in Table 1. As similar results were obtained with all the
different sulphurs, the results are grouped in the table. The soil
sulphur was slightly slower in action, taking about a month
longer to bring the pH down to the level produced by the others,
but after that the results with all were similar. The data in
Table 1 represent averages. The 500-pound application was suf-
ficient to lower the pH to a satisfactory level, but did not hold
it there. As the pH in the plots receiving the 500-pound applica-
tion had a tendency to rise after the first year, the applications
in the following years were mostly 600 to 800 pounds. The 600-,
700-, and 800-pound applications all held the pH to 5.0 or slightly
below for about four years, after which it tended to rise to 5.2
to 5.4. It usually required from two to four months after the
sulphur was applied for the pH to drop to 5.0.
Results obtained on the Miller silt loam were quite different
from those on the Lintonia soils. Applications of sulphur up to
800 pounds per acre barely lowered the pH to 5.0 within the first
six months. However, this low level was not maintained. The
pH began to rise gradually and within a year was 5.4 or above and
continued to rise in later years. The lowering of the pH to 5.0
by the application of sulphur did not seem practical on this soil
type and further tests were not made.
TABLE 1.
Effect of Sulphur on Soil pH on 19 Farms in St. Landry Parish, La.
(pH at Different Periods after Sulphuring.)
Sulphur applied 1-2 3-4 5-6 1 2 3 4 5 6 7
per acre mos. mos. mos. yr. yr. yr. yr. yr. yr. yr.
No sulphur 5.7 5.8 5.8 5.9 5.7 5.6 5.7 5.7 5.7 5.7
500 lbs 5.2 4.9 4.9 5.0 5.2 5.3 5.1 5.1 5.1 5.2
600 lbs 5.1 4.9 4.7 4.9 4.9 4.9 5.0 5.2 5.4 5.4
700 lbs 5.1 4.9 4.7 4.8 4.8 5.0 5.0 5.0 4.8 5.2
800 lbs 5.1 4.9 4.6 4.8 4.8 4.8 4.9 5.2 5.2 5.3
9
Effect of Sulphur on Yields
During the eight years, from 1938 to 1945, yields were ob-
tained from the plots to which sulphur had been applied. In the
sweet potato area a rotation is usually followed, and so in most
cases sweet potatoes were grown on the sulphured plots only once
in every two or three years. In the eight years, yield data were
obtained from 60 tests.
These tests were not entirely comparable. They were made
in different years under various weather conditions; the period
of time elapsing after the sulphur was applied varied; in some
tests it was not possible to set out all of the plants at the
same time; in some instances soil moisture conditions were
favorable at planting time and in others they were not; often
the infestation with the soil rot organism was not equally
distributed in the field, the plants in some plots being more
severely injured by the disease than those in others. However,
it is felt that with the exception of those obtained in 1940, the
results being presented are reasonably representative and show
fairly accurately what may -be expected from applying sulphur
to fields infested with soil rot. In 1940, a flood in August put
many of the fields under water and the plants in both the sulphur-
ed and the unsulphured plots were badly injured.
The results which were obtained during the eight years are
presented in Table 2. These include all tests, those made the first
year after applying the sulphur as well as those made from two
to eight years after applying the sulphur.
TABLE 2.
Average Yields per Acre in 50-pound Crates, on Sulphured and
Unsulphured Plots.
Rate of sulphur applied per acre
Year No. of No Moisture
tests sulphur 500 lbs. 600 ibs. 700 lbs. 800 lbs. condition
1938 8 8.0 77.4 99.1 66.9 83.3 Dry
1939 9 112.8 138.5 133.2 124.7 111.7 Kormal
1940 10 57.9 74.7 69.4 63.5
1941 12 123.0 116.9 115.2 186.5 113.1 V^et
1942 5 156.3 139.0 166.0 137.1 156.0 Wet
1943 5 56.8 94.1 114.5 123.6 125.2 Dry
1944 6 35.4 156.7 177.9 Dry
1945 5 81.1 102.6 127.4 111.6 149.3 Normal
In evaluating the results included in the table, it should be
recognized for the reasons listed above that they are not strictly
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comparable, and on this account variations shown in the different
rates of appKcation should not be considered significant.
Owing to the fact that some growers in St. Landry Parish
will be interested in obtaining the details of the tests on individ-
ual farms, the results on the farms of John deValcourt and J. R.
Barry are being included and are presented in Tables 3 and 4.
The tests on these farms were continued over a series of years
and give an idea of what can be expected from sulphur applica-
tions.
It was on the properties of John deValcourt that the soil rot
disease was first recognized in Louisiana. These properties were
very severely infested with the soil rot organism. The results
obtained on these properties are given in Table 3.
TABLE 3.
Effect of Sulphur on Yields of Individual Plots on Properties of
John deValcourt, Sunset, Louisiana. Yields Based on
Crates of No. 1 and No. 2 Potatoes per Acre.
Year and Moisture Conditions
Lbs. of sulphur
per plot
1938*
Dry
1939*
Normal
1941t
Wet
1942t
Wet
1943t
Dry
1944*
Dry
500 61.6
39.2
0.
50.4
56.0
48.5
0.
47.0
44.8
187.0
75.2
2.7
82.0
103.1
12.0
102.2
63.1
40.4
83.4
96.0
107.4
87.5
131.5
113.0
114.3
100.7
110.7
109.0
125.7
141.0
114.2
119.9
150.5
124.7
150.2
147.3
700
None
500
700
500
None 241.1 171.2 8.1 0.
700
700
500
600 217.8
272.3
163.4
121.0
121.0
196.6
103.9
48.4
89.4
182.9
0.
220.5
None
800
600
None 278.9
247.9
229.8
212.4
171.2
171.2
89.4
64.5
64.5
5.4
96.8
53.8
800
600
800
'Sulphur applied March 14, 1938,
tSulphur applied Feb. 17, 1941.
On the farm of J. R. Barry, the disease appeared somewhat
later and so the infestation was less general. For the tests, fields
were selected on which it was thought that the infestation was
fairly uniform. The results of the tests on this farm are present-
ed in Table 4.
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TABLE 4.
Effect of Sulphur on Yields of Individual Plots on Farm of J. R. Barry,
Grand Coteau, Louisiana. Yields Based on Crates of No. 1 and
No. 2 Potatoes per Acre. Sulphur Applied March 16, 1938.
Year and Moisture Conditions
Lbs. of sulphur 1938 1939 1941 1943 1945
per plot Dry Normal Wet Dry Normal
500 99.2 128.6 37.8 136.5 61.9
None 9.9 83.9 57.1 96.8 52.9
700 74.4 69.7 105.8 190.4 79.4
None 3.8 59.5 37.8 132.3 26.5
500 82.2 66.4 45.0 191.6 69.4
700 83.3 136.1 116.1 225.0 82.4
800 140.4 213.4 177.6 140.4 145.2
None 4.5 217.8 205.7 38.7 20.3
600 135.0 204.2 161.2 112.8 141.3
None 49.6 239.8 116.4 169.4 76.8
800 163.8 227.3 149.7 190.2 163.2
600 150.4 220.7 151.3 170.8 100.7
From the results of the yield tests, two facts seem to be
definitely established. First, soil rot may materially reduce the
yield and under certain weather conditions may totally destroy
the crop in some fields. Second, under weather conditions favor-
able for the disease, an application of sulphur gives almost com-
plete control of the disease.
Relaticai to Rainfall
To show more clearly the effect of soil moisture on the de-
velopment of soil rot, it is interesting to compare the results
obtained in dry years and wet years. In the dry years, the rain-
fall was hght in that period in which the young plants were de-
veloping their roots and starting growth shortly after being set
in the soil, while in the wet years the rainfall was heavy during
that period. The average increases in yield obtained from the
sulphur treatments in dry and wet years and also in years con-
sidered fairly normal from the standpoint of precipitation are
presented in Table 5.
The results which were obtained in the so-called dry years,
or in those years in which the soil was dry during the period in
which the plants were producing their roots and becoming estab-
lished, were very outstanding. In such years, on many of the un-
sulphured plots, the loss was total or practically so. Only in those
plots in which the infestation of the soil rot organism was ap-
parently restricted, did any of the plants grow and produce pota-
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toes. In the sulphured plots, on the other hand, the yields were
satisfactory and as good as or better than the average of those
in the fields in the community not affected with soil rot. As
shown in Table 5, the sulphur was responsible foi" an average
increase of 78.5 crates per acre, or 235 per cent. In some tests
increases of 120 to 160 crates were obtained. In years that were
considered normal, an increase of 28.1 crates, or 29 per cent, was
obtained. In the wet years, however, the sulphur seemed to have
little or no effect.
TABLE 5.
Increases in Yield, Measured in 50-Pound Crates per Acre, Resulting
from Sulphur Treatment in Wet, Dry, and Normal Years; All
Treatments and Tests Averaged.
Rainfall
condition
Average yields in crates
per acre Increases in
crates per
acre
Per cent
increaseNo . sulphur
Treated with
sulphur
Dry years 33.4 111.9 78.5 235.0
Normal years 96.9 124.8 28.1 29.0
Wet years 139.6 141.2 1.6 1.2
How Long is Sulphur Effective?
From the standpoint of the grower, it has been important
to determine the effectiveness of a single application of sulphur
in controlling the soil rot in the succeeding years. If sulphur were
only effective in holding the disease in check in the season im-
mediately following its application, its use might not be a prac-
tical method of control, owing to the expense involved. If, on
the other hand, satisfactory sweet potato crops could be grown
in the treated fields for a period of six or eight years, the ex-
pense of treatment which might be charged to each crop would
be small.
The tests in the last few years of the investigations were
conducted to determine the lasting effects of the sulphur. No
new applications of sulphur were made and the plots used were
those which had been sulphured from 4 to 8 years earlier. The
yields obtained in the individual tests in 1944 (a dry year) and
1945 (a normal year), with the number of years after the ap-
plications of sulphur, are included in Table 6. Only the plots which
received 600 pounds of sulphur are included.
It seems certain that on the terrace soils of St. Landry
Parish in Louisiana, applications of 600 to 800 pounds of sulphur
will largely eliminate the losses from soil rot for a period of
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five to six years and possibly longer. While it has not been deter-
mined with certainty how long a sulphur application will be ef-
fective in controlling the soil rot, it has seemed advisable to
recommend a second application of sulphur at the rate of 200 to
300 pounds per acre after five to six years. Such an application
seems necessary to hold the pH of the soil close to 5.0.
TABLE 6.
Results Showing the Effectiveness of Sulphur Treatment in the Years Following
the Treatment. Yields of Unsulphured Plots and Plots Treated with 600 pounds
of Sulphur in Individual Tests in 1944 (Dry Year) and 1945 (Normal Year).
1944 1945
Crop year Treated Crop year Treated
after No with after No with
treatment sulphur sulphur treatment sulphur sulphur
4 0.0 112.5 5 134.5 153.2
4 1.8 118.4 8 44.1 121.0
5 82.1 204.0 6 168.3 200.7
4 6.7 129.4 5 32.3 107.9
4 18.9 187.2 6 26.1 54.2
6 102.8 188.7
Effect of Sulphur on Other Crops
While no yields were taken on other crops grown in the
sulphured plots, observations were made each year. In dry years,
the first season after the sulphur was appHed, a slight injury was
noticed on corn. No injury was observed after the first year. Cot-
ton and soybeans were not injured in so far as could be deter-
mined. Tomatoes and snap beans were severely injured in a dry
year in one set of plots.
Summary
The soil rot of sweet potatoes has caused serious losses in
certain areas in Louisiana since 1934.
The causal organism, Actinomyces ipomoea, does not grow
at a pH below 5.2. The terrace soils in St. Landry Parish in which
the disease has been troublesome vary from pH 5.6 to 5.8.
By applying sulphur at rates of 500 to 800 pounds per acre,
it has been possible to lower the pH of these soils to about 5.0
and to maintain it at that level for from four to six years. The
500-pound application did not seem to be quite as effective as
the higher applications.
Losses from soil rot have been practically eliminated by the
application of sulphur. In the better fields, increases of 120 to 160
14
crates per acre from the sulphur treated areas have not been
uncommon.
The disease was more severe in years when the rainfall was
low at the time the young plants were producing their roots. In
dry years in severely infested fields, all plants were killed or
failed to make vine growth. In very wet years, losses from soil
rot were slight.
Recommendations
Every possible measure should be taken to prevent the
disease from being introduced into disease-free fields. This is
particularly important in those areas where the pH of the soil is
5.2 or higher.
All possible precautions should be taken against introducing
soil from an infested field into a disease-free field b,y means of
plows and various implements.
If the disease is not present on an individual farm, seed or
slips from an outside source should not be obtained unless it is
known that they come from a source free from the soil rot
disease.
Apply sulphur broadcast at the rate of 600 to 700 pounds per
acre. The sulphur can be applied during the months of October,
November, December, and January, but not later than January
and preferably before January if possible.
The sulphur should be disced into the soil as soon after ap-
plication as possible.
After 5 to 6 years, it will be necessary to resulphur the
field with 200 to 300 pounds of sulphur per acre depending on
the pH reading of the soil at the end of the 5-year period.
Do not plant any crop other than sweet potatoes the first
year after the sulphur is applied to the soil.
Agricultural soil sulphur is just as effective as the finer
ground sulphur, is easier to apply by drill, and is the cheapest
form of sulphur.
Lime should not be applied to a field in which sweet potatoes
are to be planted.
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